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(54) SWITCHING POWER SUPPLY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resonance 
switching power supply which works at an operating 
frequency higher than a resonance one and wherein the 
lower limit value of the operating frequency needs not be 
set in advance. 

SOLUTION: A resonance capacitor 21, a resonance 
inductance 22, and a primary winding 31 of a transformer 
3 are connected in series and this series circuit is 
connected between a connection between switching 
devices 1 1 and 1 2 and one terminal of a power supply 7. 
A resonance current detecting circuit 5 detects 
resonance current Ir in a resonance circuit 2. A control 
section 6 allows the switching devices 11. 1 2 to operate 
at a higher frequency region than the resonance 
frequency fo of the resonance circuit 2 and turns them 
off based on a detection signal S3 supplied from the 
resonance current detecting circuit 5 before the 
resonance current Ir becomes zero. 
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^11.1 2$. ^iiIe]SS2(7)^Ji/l;j^^focfcy^;EL^j^;^i^Ml|lc-^»)^^^-|±'S<h*lz. ^HmjjfE^tb 
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izmmim^^^^x:^^v^>':fmi^'^.mtmmmm(o^mm}^m.i:''jtmi^mmmmxW}i'^ 

lz.mUx-(^:j'F>':/m=F'^^yiz-r^:;^-(y^:y<fmmo 

[if 3}<ii2] is^in iztEm^^tz7.-(y^>o^m}!iv^^x. mupmwt. it$5IpIi^s^#^■T?^3 
mLtzi^rMn^tm^L.m§E^mm^(Dm^<mtmmn^ci^^jiji&TLfzt^iz^mm^^ 

s§^^A/-e*sy. fjiB;jS[ff$<i^^fijciHii^(i, mtmmm^izmmLfzi^mm^^^mu mtatm. 
[it^iii] If ^issiciBtK^nVcx-f •y5^>^*m;Tsr'feor. mmi&mm^±f&mmts mmv^ii^ 



[0001] 

mm<Dm-r^i^m^^m:$^MBMit.i^m^^^mi^tz7.^-j^:y<fm 



zm-r^. 
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[0002] 

[0005]LA^L. W]ifmi^m.i3<^mm)^^<i:^)=t\S.<tii^tzm'^. iiitim!±'^±^-^it^tzlsblzm)& 

coooeiLA^L^i:*^^. m^oitib-D^-^^m^mtmiz^^)^ ^m<mtr^<Dx\ TPSJu^iim 
64564^<i>$m.mmm^'-(7t-\^\zm}^t<^tifzz.t^ii^mr^ztiz^^)^mi^m}&m^4^^ 

m^Htz:it^^thr^±U^^7miSj(Dm'^.^mm}kt}<iiniztj:'ofzZt^^ 
fey . zvs-(-tf P/K^uKX'r-:/^^^^) ^J!l^^(z(iJgL■Cl^^^l^o 

[0007] 

iooo8^:^mBM(Di,o-'D(ommit.mi'fm)^m<^mm}^Wi<^^jmi^mi^mxm$ir^^ 
7.^y^><fm}mztsi^x. m^coith:>'Dt^f^^mmtmiz^^mmzmt>^-r. ^^utrK^^cDPi 
mux^-^^:^<fmM^mm-r^:itX'&^o 

[0010] 

imm^mi^-t^tzib(D^$^}±ii^Lfzmm^Mi^r^tzisb. :^%BMizm^7.^>y^:y^'m}mt. 20 
(ox^-j^^^mi't. ^m^mt. ^mm^^^ih^mt. mm^t^mt^o HufB2oc7)x^-y5^> 
</m=F\t. mmizmm^^. m.m^m<omimi3m^mm\zm^^H. ^mz%m^H^omuh'7> 
xf*. (i.^u<t=h. -yx^mt. -^x^i^t^^t^o HdiB^tiiHis&ii. ^mm=i>^>-*^t. ^mm-i 

[001 1 ]fif2*«iffl=i>7=^>-9-s mlIH#tJiffl'i'>'S<'^^at;MISh^>x<7)fiIE-:s>j#i^liit?iJlc 
l^<i:or^iiilt^tl^f^IBil5lJI5]S&CD-485«!:<7)FB1(cfg^^;t^TL^^o 

[001 2]BtliBai:^^/lit¥;f [H]I^(i> MSBh^>X(DB^^fE-5J;#i^(c^$^^^tlrt^-S„ 
[001 3]MfB#tJim;:?it<^!ii[H]|^(i. MtB*li[H]S&^3Sn^^*i«;j?E$^^tbi«„ 

[001 4]BijlBfiJ^$P(*> H^IlBx-1'«v5^>y[H]!^lcflJ^^llii■^^4•^. x^^y5^>':7*@s&$, fiiB^JilE] 
l^s<D*SlljJSl&<fcy^.;tL^Jl}^^Mil!^Tlj!l#^?1±.MB^t^itt3iE^^aiEi^A^^^^ 

^oo^5]:$imm^zm^7.^-J^><fmMlz^sl^x.mm^zmmt^^tzz^o(D7.'iv^:y^'m^'^^^ 

[001 6]20(DX'r'V^>ym^a)m^^i:. 20(DX-r':/^>y^^(cJ:or^|||?fe^FH'§)S^JIslS&<D 
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^fz<jz^iz^ W]wmi&w^mm}^^<i:^)=bi&<U'ofzm'^. tiitims.i3<^h>izis.TLs um^mt 
u^mm^^h^o ^(Dmrn^^Mi^-t^tzibo^^tLx. :^%BMizm^xit. ^mm^^m^mt^i^ 

im^H^^i^im^lz&'^l^X. ^mm)^it<-izn\ztji:^miz^ :^^-j'^:^'^mi-^iirZf[z-t^o ^-o 

x.Wii^m'Mmmmm}^^^^)=bi&<tdi^zti}<ti:i\, 

coo2o]H(:is ^m\9\^^mm^^mi^(o^^mfi<mtLx=^. 'Mmumfmi^^iz^wimizum. 
x^^o :i<Dtztb. mi^(D\^h>'D^'^^mmitm\z^^^mzm^i^r. ^^Ltzm'^^m^^^z: 

[0021 ]c(7)isms mT(Dmi'fm}^mtmmm'M<i^^Ms.<fji^). um^mizm-otz^j.zvsii^x^ 

td:<td:-otz^).7.^v^><fm^'py-(X(OmXtl^'otz^m'ki)<m±Ud:<fdi^o 
[0022] - 

immmm<Dmmimiit:^nBMizm^7.-f-j^:y<fmm<Dm%mnmx&^om7FT^^o^^ 
:^mmizm^:^-(-j^><fm}mt. ^m.m^zt. h^>x3«t. ti^tim^wm 

[0023]x-r«y^>'5^*[Hll^i (i. Xti'^Mzm.ykm.W\/m'^:^^v^i^<f^^o :^^y^>Cf\E\^i It. 

\Ei^tLxmf?^^H^om)^MMmm7it:^^y^>':fmmmm.<D-utLxm^h>^xi^x%^i^ 

[0024]K^>X3(i. {i.-fd:<t=b. -^X^^^ ts -^^#^^32<^:^#^m^'g)„ Hfife^l*. ttil^^SIt 

^i321 m2(7)#m322(D -0<D#^®^ii^. Hi (75^1^321 Si;m2CD#3^322(i. ^tb-^H 
<7)-4SA<Sl^l3}ti^^;|^-Cl^'§>o 

[0025]^Ji[pl!^2(i. ^}iffl=J>f'>-9-21 #tiiffl'r'>'$<'<7^22<!:^^t-'So ^M=i>7^>+H 

2^RU^mm^:^'^''<7^22lt. 7s-(v^ly^'\B\m^ th^>7.3<D-^xmi^3^ t^^t!\MWi^—y^ 

Izm^^^Xl^^o ^mmxit. ^mm^>y':y+)■2^ it. h'y>7.3(D-:'X^m3A<D-^t. mi (D 

7.-(v^:^<fm=f-i 1 ^xsm2a^7.'<v=^:y^mTi 2<D^^m^t<Dfii{z^^m^iri. ^mm-c^'^'p^z 

2ii, h^>x3(7)-;^#iSt,|3i c7)M,i:m2a)X'f''yT>y*^i z(r>^m.W^t<Dm{zmm^icixi^ 

ho 'ijt-ox. ^m\B\^zit^mm=i>^>v-zi Jkif^mm-(>'$^<p^22izj^:bm.miiimm^^mf& 

ioo26mtsm^w-m\B\mA-it. [-^:y:^3(D-^xmm2izt^m^n. -^xmm2iz±chmi&m 
E.'^m.^iz^^Lxtii:h-tho m^t^^tztiitim^w-mm^4.it. mttw-m^^^^v-^-i'^mTh 
=i>7=>-9--<>3f-vhMT*fc-5A<, tiiti^B—<?^-()i^^mxtz^B—':7^:^yvh-mxh-ox^^i\ m 

^\B\n42ltmi CD^V;^-— K421 1. m2(D^'-(^—\^4-22t^m^ho Hi a^^-T^f— K421 (07^ 
— Klimi a)#$l321 (D^til4S(Cfglii$tt> m2(7)^V;*--K422(7)Ty-K(im2(D#li(7)M(Cg 

^^;t^rt^-So mi (0-5^^:^-— K421 Zii;m2(7)^V;*— K422CD:bV— K(iSU^lc}giji^tL. tib:^^ 
[oO27]^Jim0S^{llIelj^5(i. *liIs]S&22^3iEH^**imSiElr^^^lll-r^o :a<*fl<inj:lHlS&1ifi£i: 
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x/mm^ "^umr^o ^ij^^ei* , -^tz. z^^o7.'<v^:yo^m=¥■^ 1 . 1 z\zmmm^so^^-7i. x 

mfiit. mK.K^'oxm)^WLtmm^h.^m\±.um%m.^i\/co) {^^-oxmrn^in.^. 

ioo3o^±.'if^i.tzmnmmtmmuQ(D±mfi^^Bx^^ummneo[z^'Dxm 
^Qo<D^wm\t.mmz^'oxmi^WL-h^u'm-^ici^m.m.v]mnmmyco)x^^o 

[0031 ]:$:^0J(z^^x-i'':yT>ya;Ji(cfclNT. mmlzm1^^^tz2r>(D7.^^:J^:y<fm^^ 1.12 

;K^ii?ijii]i^(D-ii<t(7)rBi(c(i, *^iIs]l^2^^ifig■r^*^iffl=3>7^>+^21 si/^jiffl-r >^*>:7^ 
22,!:. h^>:^3(D-y^mm-i t^m.mizmf^Lfzm.m^^<Dmwt^i^^HxL^^t)^i^. 2o(dx 

(o^mm)^moiziiijtLfzmmi£^)^m^i}<^Jix^o ^ot^. -'^xmu3^t1t^^rh-^x^n3 
2\zmis.m\±tm^-t^o:i(Dmi^mm-th^>7.3(D-:iR.m^^3z\zm^-^^tz^^ 

[oo33^m2\t±'if^\^fz^-(v'}':y<fmm<Dm'MUQ(D&:^m^mi'^^^'^7^■t 

fi. ^^B#li. X'f>V^>'J'*^^1 1 . 1 2[C$IJ^m-^Sc1 . Sc2$^X.. X-r-:/5^>^"'^^=-1 1.12$. 

^^ilHIi^2^D^tiJ^;rafocfcy^;igL^J^;JS^tl^Mr*»)^^^-ti•^„ 

[0034]m^^7!)<iiJDL. ai:^DmiEVo;{)M£TLfrJi'S-(zli. M3J::^t-J:a(c. !ft<^Jil;Jg^lSf$. il>5^ 

iJifi 7!)Nb^tLci:U^£LNjl;j$i!jf2(z^ML. ai:^mi±vo$±^$-ti-^:^ra]ictij^L. ai:^ffil±vo$^ 

[oo35]±iBfijf^p:^xt(7)x^«y^>'^-m;ji-e(i. BS(cii!i'<yt cfcaic. mi'^m)i^m.^tmmm)^mo^ 
^m^<f6i'otzm'^.^tim]±'^±.m■■^^^^fzl^^\zm)^WL'^\^T■^^t^t\^^ 

ffi3iElr=0,!:Jjj:i)^ (M3#8B) -efe-So 

[0036]^cr. :$^fl0J(cfcL^T(i. ^mm^^\h^^s■b^ih^.^^ith^\hm^s^ [z»o\Nr. 

[oo37]LA^^,. ^^gS;Jit1^t±iIH]l^57^)^b^$&^;f^-s^^±s^t■§■s1 iz^oaNT. x^'>^>y^^i 

[0038]jE(C. ^li[p]j^2$4Sfi£-r^=l>7^>-9-21 . 'r>^^^22l|<Dm^^<D^^fitAN*^<kLr*,. 
[0039]*i*fi<j7ifIlI^liJ5Jc<hL-C. ^{lasiEl^ailHlS&SIi. :^U>hH^>X5l $^Ji[e]S&2<tE^J 

i^ai-r^i^ai«-^si tLxmtii-^o 

[0040]$ij^g|56ii. it$mme^^^t,\ hbgsSi^ei (i. ^mm^^iiimmsti^h>m^^^tz^ 

mm^s^^^i^mm^sc^^sc2izmmLfziAmm^s2tit^u ^i^m^s-\(Dmtmj^m^s 

2<D\d-<7m.<k^)ti^TL^vtLfzt^lz^ ^^y^><fm=F^ 1 . 1 2^^yWii^tSii:^m^S3^^m 
[0041 ]J:b$^lH]SS61 $ffll^fcli■&. $IJW6li. Ml::. »fi-^^J5KlH]S&62$#t;o ^^"^^ 
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[oo42]±ts^js^j[cfciNr. itijiiHiss6i (±. ^^aim^si mmm^m^szt^m^L. mih 

mi'^izm^Lx. x-r-:/^>^*m^i i . i z^7tyiztsi±^o 
[ooA.3mmm^(Dxa-:f^mmzm-<i^. zvsiz>si^mtj:i^mm^iirt<^itixi^^^mx. 

mtmi^mi&mizumx^^cox. mi'^m^mfij^^mmi&mo.ii^jis.Ktjiij.wm^mizm'of-- 

ioo44}m^izmiiz7ik^^fzmwmmm(D^'^m<Dmwm^t:7r^-to 1.12 

j#or. ^mz7t->^ ^yt^<i^^izmW}^H^(mMBi(cmm) o 

[0045]X1'«V^>>>"*^1 1 . 1 2(D7.>(-j^>0'WiW\Z^'oX. ^ii[H]!^2|C(±M4(D)(Dcfcd^C^Ji 
ffi;7;tIr/)<;jf£n'&o C(D*Jia;)ttIr$:tlU>hh^>X51 (Cd;ormi±if "^(tLT^IItilL. t#t);h,f-«JE 

[0046]-:;^. ;^^^^S#^i?)cIHIj^62|Zfct^r. *»JWl^Scn Sc2(Z|5|^Lfc^ffi^;jS^Jf^fi-^S2 
(M4(F)#RB)$^figf ^„ ^(D0ffiH^;^^J^jI-^S2fitbl5lHl£S61 (Z^i^^^i, ^l^ili^I-^SI <i:tb$ji 

$tL^o mi^mi^mm^mmi&mo^^jtmi^^'^mi'P^mxit. x^-J^>^'m^^ ^ ($Mii 
2)A</^><^:^^:-5^'1'5>'^7*-eli. <^aife^si (DmE.mEdimME.mm)ijmmm^m^s2omEr 

1 1 (^fclil 2) A^';!f->^^t^^^5>'i7'izfcit^^aim-^si (DSMEdli. l^i^^J^jjg^HjfA^^^ig 

<^aife-^S1 (7)ttJ±MEd7{)<^lttfe;^it-^S2(DffiEr^T[El^J;a(c/ci:y . ht|ji[H]S&61 7!)Nf>{t-^S3 
A<ai;b^ti'g)o $|J^^PIs]£S60^i. itl^lsIS&ei i3^ihm^S3^<^^^^Htzt^. 7.^-J^><fml^^ 1 . 1 

2$-^77(Z-r^o ^tllfe-^SI (Z)miiiiEd;()<^lS5K;^ii-^S2(7)fitEr^T[eI'g>'$r-<5>':/li. [ell^iS 

tt(zj:oTffm(zis^-e^^o mwuztit. *iiS3SEirA<-tf pfcTEf-sfifz. x-r-y^^xfm^i i . i 
[oo48]m±. ^»j$#HSLr. *^Bj(7)rt^^m{*6<jicijfeHjLfc;!)<. ^mmxh^it. mBMO 

&^^t^mmmJSL^SW^7Ii^z&r5l^Xsm^(D^m^nt<ii'7:lti!i<X^^z:tltBBMX&^o 

[0049] 

ia) mimmm<^mm}^m,i:^mi^m^^xmu-t^^mm7.^-^^><fmmiz^i^x.wiim 

ib) mim)^m<^mmm^^ni^m}^^xmmr^^mm7.^y^>^^m}mztsi^x.m=F<D 
iti^'D^'(^mm^itmizj:^^mzmt>ihr.^^Ltzmi'^(Doimtd::^^-j^>C'^^^ 

tt)<X^^. 

(c)mim}^m<^mm}mMmi^m}^mxmMir^^mm:^-f-j^:y<fmmiz^i^x.^mm 
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1 1 X'T'V^^'i?*^^ 

1 2 X-f-y^^y^^ 

21 itjgffl=i>7^>-y- 
22 

3 h'y^T. 

31 -;:J;#i^ 
32 

6 mm^ 

60 vm^^ 

61 tk^lsli^ 

62 mm^±f^m^ 

El® 



CMl] 

Vin 




fo 



mM9& 

[M3] 



file://C:\Documents and Settings\CousinsM\My Docuinents\JPO\JP-A-H10-225122.html 



05/12/2006 



JF-A-HlO-225122 



Page 8 of 8 
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